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Abstract 
 
There is a paradigm shift from traditional classroom based-
learning to digital-based learning. In the modern era of 
cutthroat competition both in the education as well as career 
field, people find it more convenient to rely on the online or 
web enhanced learning programme for various reasons. The 
prime purpose of this paper is to provide an overview of the 
pivotal role of Information and Communication Technology 
(ICT) and Internet in teaching and learning process. This will 
also explore various resources and tools of instructions used in 
e-learning process.  
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1. Introduction 
 
Traditional classroom based teaching and learning system is clearly 
undergoing a massive change in the digital age. Information and 
Communication Technology (ICT) has become a vital part of the teaching 
and learning process in several educational institutions the world over in 
order to deliver the online mass education programme. Even in India, some 
of the universities and educational institutions have started to think in this 
direction to facilitate e-learning or web based learning. For instance, 
IGNOU has started applying modern information and communication 
technologies such as video conferencing, EDUSAT, Virtual Campus, Gyan 
Darshan, etc. in the field of higher education. UGC recently started 
Consortium for Educational Communication (CEC) and a round the clock 
higher education channel. All these new initiatives have helped us break the 
barriers and made the knowledge timely accessible to the students and 
faculty even in remote places. Many other multi national companies and 
governmental agencies are in the process of initiating new e-learning 
programmes for the public.  
 
2. E-learning  
 
The World Wide Web is becoming ever more utilized in higher education. 
According to Olson and Wisher [1], web based education offers its learners 
“unparalleled access to instructional resources, far surprising the reach of 
the traditional classroom”. E-learning, however, is not meant to substitute 
the existing traditional classroom based learning system, instead it 
supplements the traditional class room and also attempts to provide more 
learning options for the masses as per their convenience.        
 
E-learning helps the learner overcome the obstacles in accessing the 
education such as geographical boundaries, classroom availability or the 
presence of instructors. In digital learning system mostly learners have to 
manage themselves and there is a lesser role that the educators are expected 
to play. The self-motivation is most crucial for those who choose e-learning 
for their education. The learner is expected to have basic qualities like 
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reading skills, functional computer literacy, etc. Piskurich [2] stated that key 
skills required for the e-learning include the ability to set learning goals, 
develop a learning plan, identify resources for learning (both human and 
material), implement the plan and evaluate the learning. It is also very 
important that a learner must have technical literacy and functional 
knowledge about the hardware and software. E-learning is a more effective 
learning system to utilize the available time and money in an efficient way.  
 
3. E-learning Resources  
 
Teaching and learning through e-learning system is not like the traditional 
classroom based learning. In an e-learning system the learning sources are 
available virtually. For this purpose they use Internet as the key agent in the 
flexible delivery of courseware to respective learners. Content of the 
courseware include all theoretical as well as practical part of the course and 
learners are free to practice on their own. There are different kinds of e-
learning resources prepared by different institutions. Some of them are 
explained below. 
 
a) CD-ROM Resources  
The rise of the personal computers and CD-ROM are significant 
developments of Information and Communication Technology and they 
have helped the e-learning education system to a great extent. It is easy 
to store e-learning resources in digital format. The complete course 
material can be distributed to the learner through the CD-ROMs. CD-
ROMs saw a growth in the use of multimedia Computer Based Training 
(CBT) or Computer Assisted Learning (CAL) packages, which seemed 
to offer a solution to some of the problems faced by the modern 
educators [3]. Multimedia CD-ROMs have been used not only in e-
learning but also as an additional support to traditional learning and 
teaching system.  
 
b) E-Book 
E-book is the offspring of the modern information and communication 
technology development and it is very important media in e-learning 
programme to deliver course content or related references to the 
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participants. Nowadays it has become a common practice of publishers 
to bring the electronic version as well along with the book form. 
Learners are not required either to visit any library or to roam around in 
the market but the e-version would come to their desktop. The below 
mentioned is a model of recently published electronic book/v-book, 
which provides couple of CDs to understand the application of modern 
technology in libraries.  
       
    
 
 
c) Web Resources 
Internet and the Web became the most dominant component of modern 
teaching and learning system. Instead of creating the course content in 
traditional print format the institute designs web based learning 
materials or courseware and provides the same to its learners over the 
web. Learners are free to either navigate through the resources online or 
download it into their desktop for later reference. This will also avoid 
the delay in delivery of course content. Web based resources are very 
easy to update as and when required unlike the printed course materials 
which are difficult to change when it becomes out dated in the due 
course. While preparing the courseware the designers should be very 
careful to make the web content free from all mistakes and legible to the 
reader. Lynch and Horton [4] have argued that “the lines of text on most 
Web pages are much too long for easy reading". Therefore, they advise 
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Web designers to constrain the width of text passages in order to make it 
easier for users to read.  
 
There are number of organizations and institutions are preparing web 
resources to assist their e-learners, for instance The ChemCollective, 
which develop chemical web resources for teaching and learning 
chemistry. They are giving necessary instructions to learners, users’ 
manual and Instructor Comment Link. With the help of this link, 
instructors provide their comments over the web resources and in turn 
this will help to improve the quality of the resources.         
 
d) Reusing Digital Learning Resources 
The creation of digital learning resource is required necessary 
investment and effort. It is also meant for large number of student 
communities. Hence, the online resources should be reusable. This will 
help to avoid duplication of work in future and save the extra 
expenditure of the institution. These digital learning resources produced 
by the institutions, experts, teachers and students should be preserved in 
a digital repository for the present as well as future use. These resources 
should be arranged by using educational standard for the easy and 
reliable access of information to the learners. While discussing the 
pivotal role of CanCore metadata in reusable digital learning resources, 
Norman, F. and Anthony, R. [5] explained that the vision of reusable 
digital learning resources or objects, made accessible through 
coordinated repository architectures and metadata technologies, has 
gained considerable attention within distance education and training 
communities. The Institute of Electrical and Electronics Engineers 
(IEEE) developed a metadata standard for the digital leaning resources, 
viz. the Learning Object Metadata (LOM). LOM addresses different 
issues like technical interoperability, data interchange, computer 
managed instruction, and platform/media profiles.  
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4. E-Learning Tools and Methods  
 
There are many methods used in traditional learning system like lectures, 
blackboard, discussions, seminars, overhead projectors, etc. There is an 
advantage of having face-to-face interaction between the students and 
teachers, which helps both of them to communicate better and make 
clarifications then and there. But in e-learning process, the possibility of 
having direct face-to-face interaction is far lesser. Instead, they use various 
virtual methods or tools to fulfill the needs of the learners. Some of them are 
briefly explained below: 
      
a) Internet Audio Conferencing  
Internet audio conferencing is a fruitful and simple method of online 
interaction between the learners. The usage of Internet telephones will 
allow a learner to make live audio conversation with peers or experts all 
over the world with the least expense. For this, both of the learners 
should be connected with network for making the interaction and also 
appropriate Internet phone software should be available. Microsoft has 
developed one audio conferencing software namely NetMeeting.   
 
  
 
 
b) Video Conferencing 
Video conferencing is a unique form of communication in higher 
education system. It facilitates two-way audio as well as video 
communication among the different learners and instructors, who are 
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spread across the world. In India IGNOU started this method to make an 
effective interaction between the students and instructors; it is one-way 
video and two-way audio system. This system allows learners to watch 
the live discussion and at the same time speak their queries to the 
experts who are sitting at the centre.    
 
c) Multimedia Conferencing System  
There are many limitations in audio and video conferencing. With the 
development of multimedia, learners can make two way audio and video 
conferencing by attaching a small camera over their computer systems. 
Multimedia conferencing system allows use of text matters, graphics, 
sounds, moving pictures, etc. in their discussion. Multimedia 
conferencing is more interesting and it has great advantages.  Learner 
can use the facility of one-to-one as well as one-to-many discussion. 
This helps them to improve their personality and promotes their social 
interactions.        
 
d) E-mail  
Electronic mail is the most commonly used tool in e-learning system to 
communicate among the learners. Different learners located in various 
parts of the world, even in remote areas, can share their knowledge 
without worrying about the geographical boundaries. It is possible for 
the recipient to provide immediate response. One can attach text files, 
spreadsheet, images, graphics, audio and video files, etc and send 
through the e-mail.    
 
e) Online Discussion Groups   
Online discussion is one of the powerful new communication tools to 
promote online interactions. E-learners can discuss online and get the 
clarification of their queries by interacting with the peers, mentors, 
experts, instructors, etc. According to Salmon, G. [6], Social 
construction of knowledge cannot develop without discussion. New 
knowledge is generated through a social process, involving interaction 
with instructors, peers, and the environment. Knowledge cannot be 
separated from the cultural and social context in which it was formed. 
Online discussion group is a group of people with similar interest, 
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formed for the purpose of mutual sharing and clarification of their 
knowledge and concerns on the subject. It supports social constructivists 
in the process of learning by allowing learners to express their existing 
knowledge and interact with others to negotiate, co-create and expand 
knowledge.  
 
Online discussion will not make any discrimination among the learners 
on the basis of their gender, age, race, disability, etc though it’s not 
possible to understand their body language and facial expressions. 
Transcript of the online discussion can be archived as resources for the 
future learners. Student-led online discussion is an effective learning 
exercise for new online learners. However, some learners may feel it 
uncomfortable to communicate with others in the group, which results in 
lack of active participation. It is the duty of instructors to inculcate and 
foster an online discussion culture among the learners. Initially they feel 
little uncomfortable, but once they set on the track they would enjoy it.  
 
f) Online Chat Room 
Online chat is a kind of synchronous communication with which 
students can interact at any time. It has a great role in e-learning system 
to enable real time communication among the course participants, which 
is an important element of campus education system. It enables the 
learner to chat with peers about the various issues related to the course 
content and also exchange different views. This instant messaging tool 
has great effect in e-learning system and it enables the students in 
remote area to have informal communication with other students. 
Various organizations are developing attractive and user friendly online 
chatting software like Microsoft Chat. This software helps learner to 
chat with one person or group of people across multiple computers. 
During a group chat session learner can use “Whisper” to send private 
messages to a particular person and is possible to save all the contents of 
chat for future use as well.   
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g) News Group  
With the help of news group, the learner can post queries on any topic or 
subject and others reply for the same. There may be different subject 
areas of which one can look up for one’s own interest and reply for it. 
Each and every message posted in news group will be spread all over 
the world by using number of news servers. 
 
h) Virtual Laboratories  
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Laboratory is an important component of teaching and learning system 
whether it is classroom based or web based. For e-learning aspirants 
there are virtual laboratories to conduct their experiments. Virtual labs 
use in e-learning programme for variety of settings such as student 
homework, group projects, computer lab activities and pre and post lab 
exercises to support varies approaches of experimental education. It 
provides a realistic and timely feedback about the students work.   
According to Steve Ryan and others [7] virtual laboratory is a place in 
which real experiments can be performed in real but physically separate 
places, and such sites are becoming more common. A good virtual 
laboratory requires high speed networking technologies, which are 
costly to install and maintain. 
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Mellon College of Science has developed a virtual laboratory for 
chemistry under the leadership of Professor David Yaron [8]. This helps 
students to select a substance from hundreds of standard chemical 
reagents and combine them as they wish. Instructors may use this 
environment in a variety of settings, including student homework, group 
projects, computer lab activities and pre- and post-lab exercises to 
support varied approaches to chemical education. Home page of the 
virtual lab is as below.  
 
 
i) Online Assessment  
Assessment is another important element of teaching and learning 
system with which instructors can understand competencies and 
 10
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progress of their students. The institution or organization will award a 
deserving grade to the learners according to their performance. In an 
online system learner can find out their question on the respective web 
site and can answer them through the web. It may be objective type such 
as multiple choice questions or objective like short answer questions or 
essay type questions. This arranges an opportunity to provide 
automatically marked assessment and feedback to students.   
 
5. Conclusion  
 
The traditional teaching and learning system cannot be completely 
supplemented by the modern astounding advancement of information and 
communication technology but the technological application in higher 
education can improve the quality of education and also enables more 
number of people to enter in to the lifelong learning system. Many 
interesting courses or programmes are available through this mode. It is 
high time to Library and Information professionals to think about the 
possibilities of proffering different e-learning programmes. Most of the 
Library and Information Science professionals are facing various difficulties 
to attend regular classes. At the same time they are interested to keep 
abreast with the latest technological development and their applications in 
their field. E-learning is the most appropriate learning system to support 
these professionals to go for life long learning programmes. The premier 
institutions like University of Delhi, DRTC, NISCAIR, IGNOU, etc. could 
take the initiatives for           e- learning in India. The participants may not 
feel comfortable in the very beginning because of the immediate shifting 
from the traditional classroom based system to technical oriented learning 
system. There are some other issues like the paucity of face-to-face 
interaction between the students and instructors, lack of technical know how 
of the participants, contact availability, technological standards, etc. These 
issues should be addressed well by the respective authorities and 
institutions.  It is relevant in this occasion to recall the EDUSAT and the 
Virtual University formed out of the consortium of three Universities  
(University of Bombay, University of Madras and University of Calcutta) 
inaugurated by the visionary Dr. A.P.J. Abdul Kalam on 03-10-2005.  The 
best possible conclusion for my paper could be to request the professionals 
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in the field to continue their endeavor in making the education more techno 
savvy and learner friendly and to disseminate widely the existing knowledge 
among the potential mass.      
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